A unique biophysical membrane which surrounds the milk fat globules is called the milk fat globule membrane (MFGM). Various researches were studied about origin, composition, structure and bioactive components of MFGM. Bioactive protein components of MFGM play an important beneficiary function such as defense mechanism in new born. Among the bioactive lipid components from MFGM phospholipids showed health enhancing functions. The phospholipids also help in the production of certain dairy product from deterioration. MFGM phospholipids also showed antioxidant activity in some dairy products such as butter and ghee produced from milk of buffalo. Based on the beneficial effects, researchers developed MFGM as functional ingredients in various food products. This current review focuses on health enhancing function of MFGM and its components in various dairy products.
Introduction
Bioactive milk component refers to nonessential biomolecules in milk, exhibits the capacity to modulate one or more metabolic processes and also meets the need for mammal newborn . These components are usually found in different forms in various dairy products. In fermented milk, milk, yogurt, butter and other milk products, these components are in the form of prebiotics, bioactive lipids and bioactive peptides. They have different metabolic activities which aid in curing of many diseases. Some research focus specifically on the bioactive components in milk fat globule membrane (MFGM) which are reported to be highly nutraceutical (Spitsberg, 2005) .
MFGM composition and properties are varies from those of either milk or its components. The milk fat globules are more complex emulsion droplets because of their biological membrane, called the MFGM . It is rich in proteins, enzymes, glycoproteins, phospholipids, sphingolipids, cholesterol and other minor components (Keenan and Patton, 1995; Lopez et al., 2010) . It also acts as a natural emulsifying agent, which prevents fat globules coalescence in milk and prevents the enzymatic action on milk fat (Heid and Keenan, 2005) . Their properties and its structure have various influences on the dairy products. Some of the MFGM components has anti-viral properties in buttermilk (Ochonicky et al., 2005) . Buttermilk solids which are rich in MFGM showed antioxidant activity (Bilgin et al., 2006) . Phospholipids of MFGM showed potential physiological effects on brain health (Kidd, 2000) , against colon cancer, gastrointestinal pathogens (Spitsberg, 2005) , cholesterol binding in vivo (Noh and Koo, 2004 ) and inhibition of tumour growth .
Both MFGM proteins and lipids have been proven to possess some unique health benefits and enhance the development of food characteristics in certain dairy foods. Based on the typical bioactive properties, MFGM could open a broad range of new means as health promoters in food and non food outlets. This review views on current research relating to the MFGM composition, structure, bioactive components and its role in various dairy products. (Singh, 2006) . A most of the triglycerides appear due to the contamination of core lipid during separation of the MFGM from fat globules (Walstra, 1985 (Fong et al., 2007) . Extensive amount of sterol and sterol esters were reported with cholesterol accounting for 90% of the total sterols (Jensen and Newberg, 1995) .
Composition and Structure of MFGM
Among the total lipids 15-43% accounts for polar lipids such as phospholipids and sphingolipids in MFGM (Danthine et al., 2000). Among phospholipids, phosphatidyl choline(PC), phosphatidyl serine (PS) exist in zwittorionic form and some polar lipids such as phosphatidyl inositol (PI) and serine exist in anionic form (Dewettinck et al., 2008) . Some minor sterols were also detected in MFGM, e.g. desmosterol, lathosterol by using GCMS technique (Fauquant et al., 2007) . Table 2 . Six of them are glycoproteins including mucin 1 (MUC 1), xanthin dehydrogenase/oxidase (XDH/XO), mucin 15 (MUC 15 or PAS III), CD36 (PAS IV), butyrophilin (BTN) and PAS 6/7 (lactadherin). The two other proteins, adipophilin (ADPH) and the fatty acid binding protein (FABP), are smaller and unglycosylated (Riccio, 2004) . The major proteins are identified in past by comparison of electrophoretic mobilty by various staining of the gels. Modern proteomic approaches, including mass spectrometric (MS) analysis, provided rapid and unambiguous information on protein identity and further identification of minor pro- Structure of MFGM MFGM is composed of trilayer with approximate thickness of 10-50 nm. The inner mono layer of the membrane covers the core lipid, which originated from their endoplasmic reticulum and the triglyeceride rich core are Bioactive components of MFGM MFGM components have been studied for a long time and continue to interest for its bioactive components and its beneficial roles in the human health (Spitsberg, 2005) . Some of the health beneficial roles of proteins and phospholipids in bovine MFGM are reported (Riccio, 2004; Spitsberg, 2005) and it is shown in Table 3 . Even though many studies reported the beneficial effects of MFGM, some of them reported a few putative effects (Riccio, 2004) . functions some of the MFGM protein has a beneficial role in health of human. For example, Mucin 1 protects the intestine of human by the prevention of attachment of fimbriated microbes. The MFGM enzyme such as carbonic anhydrase also plays as a vital role in the infant immunity (Quaranta et al., 2001) . However, some article suggested the possible negative effect of some major protein in MFGM on human health like multiple sclerosis, coronary heart disease (Riccio, 2004) . Further research should be focused before exploiting the results. MFGM also helps in prevention of excessive lipolysis and acts as a barrier which results in the reduction of rancid flavor in cheese (Mayes et al., 1994; Vanderghem et al., 2010) . MFGM phospholipids are of excellent emulsifiers which prevent fat globules from their aggregation and coalescence in dairy emulsions (Sodini, 2006) . Some of the phospholipids have antioxidant activity in buffalo butter (Hamzawi, 1990) . It also acts an important factor in delaying the deterioration of ghee (clarified butter). Buttermilk added bread dough shows higher water absorption, increased resistance and better sensory score mostly due to the MFGM components (Bilgin et al., 2006; Vanderghem et al., 2010) .
Protein composition of MFGM

Bioactive MFGM lipids
Bioactive MFGM in dairy products
On the basis of health aspects, production of low fat yogurt, non-fat yogurt and other non-fat milk products result in the reduction of product quality due to the lower level of MFGM. The supplement of MFGM rich fraction results in enhancing the quality of low fat yogurt (Trachoo and Mistry, 1998) . By means of MFGM, new yogurt or cheeses can be developed (Vanderghem et al., 2010) . However, low fat in milk result in the reduction of MFGM which ultimately lower the level of bioactive component. The addition of processed MFGM may also result in different effects compared with the native MFGM (Vandeghem et al., 2010).
Conclusion
Recent advances in new methods and greater advancement in techniques result in the identification of bioactive components in utility of MFGM components. These also result in application of MFGM fractions in various food applications. Bioactive MFGM enhances the product quality in certain cheese such as Pizza cheese by reducing the meltability. The removal of fat results in the reduction of MFGM level which ultimately reduced the bioactive component availability in fat-reduced products. There is still a need to provide information about MFGM choices to consumers to aid in the selection of dairy components that contain optimal levels of health-promoting MFGM components. Further advanced research could explore more about the utility of MFGM components as a bioactive food ingredient.
